Distributed voting is a fundamental topic in distributed computing. In the standard model of pull voting, at each step every vertex chooses a neighbour uniformly at random and adopts its opinion. The voting is completed when all vertices hold the same opinion. In the simplest case, each vertex initially holds one of two different opinions. This partitions the vertices into arbitrary sets A and B. For many graphs, including regular graphs and irrespective of their expansion properties, if both A and B are sufficiently large sets, then pull voting requires Ω(n) expected steps, where n is the number of vertices of the graph.
Introduction

Background on Distributed Pull Voting
Distributed voting has applications in various fields including consensus and leader election in large networks [3, 14] , serialisation of read-write in replicated databases [13] and the analysis of social behaviour in game theory [11] . Voting algorithms are usually simple, fault-tolerant, and easy to implement [14, 16] .
One simple form of distributed voting is pull voting. In the beginning each vertex of a connected undirected graph has an initial opinion. The voting process proceeds synchronously in discrete time steps called rounds. During each round, each vertex independently contacts a random neighbour and adopts the opinion of that neighbour.
In the two-opinion voter model, all vertices initially hold one of two opinions. Hassin and Peleg [14] and Nakata et al. [20] considered the two-opinion voter model and its application to consensus problems in distributed systems. Let G = (V, E) be an undirected connected graph with n vertices and m edges. Let the opinions be labeled 0 and 1, and let A be the set of vertices with opinion 0 and B the set of vertices with opinion 1; where
is the initial degree of opinion 0 and d(A) + d(B) = 2m. We say that A wins (equiv. opinion 0 wins), if all vertices eventually adopt the opinion held initially by the set A. Let P A be the probability that opinion A wins the vote in the two-opinion model. The central result of [14] and [20] is that
Thus in the case of connected regular graphs, the probability that A wins is proportional to the original size of A, irrespective of the graph structure. Apart from the probability of winning the vote, another quantity of interest is the time taken for voting to complete. The completion time T of a voting process is the number of rounds needed for a single opinion to emerge. This is normally measured in terms of its expectation ET . It is proven in [14] that ET = O(n 3 log n) for general graphs.
It was shown in [8] that the completion time on any connected graph G is upper bounded with high probability (w.h.p.) by O(n/ (ν(1 − λ) ), where λ is the second largest eigenvalue of the transition matrix of random walk on G and ν = n v∈V d 2 (v)/(2m) 2 indicates the regularity of G (1 ≤ ν ≤ n 2 /(2m), with ν = 1 for regular graphs). Tighter bounds can be derived for some specific classes of graphs. For example, it is proven in [7] that in the case of random d-regular graphs, w.h.p. ET ∼ 2n(d − 1)/(d − 2). This means that two-opinion voting (almost always) needs Θ(n) time to complete on random d-regular graphs.
Thus the performance of the two-opinion pull-voting seems unsatisfactory in two ways. Firstly, it is reasonable to require that a clear majority opinion should win with high probability. From (1), even if initially only a single vertex v holds opinion A, then this opinion wins with probability P A = d(v)/2m. Secondly, the
